Genetic analysis of four Pakistani families with achromatopsia and a novel S4 motif mutation of CNGA3.
To identify the causative variants of achromatopsia (ACHM) in four Pakistani families presenting autosomal recessive ACHM. Four families (50, 55, 70 and 74) exhibiting features of achromatopsia were subjected to homozygosity mapping with STS markers flanking known ACHM loci. Mutation screening was done for two of the families linked to CNGA3 and CNGB3 by direct sequencing of the coding regions and exon-intron boundaries of genes to find the pathogenic variant. Homozygosity mapping showed co-segregation of CNGA3 in family 50 and CNGB3 in family 74. Sequencing of coding regions of CNGA3 in family 50 revealed a novel missense mutation, c.827A>G, in exon 7, which results in p.N276S substitution. N276S is located in the S4 motif of the CNGA3 protein and is conserved in all channel proteins. Bioinformatics analysis showed that the N276S substitution altered the channel conformation by shifting the helix. No pathogenic variation was identified in any affected members of family 74 in the coding sequence of CNGB3. The other two families, 55 and 70, were not linked to any known ACHM loci, indicating further heterogeneity of the ACHM phenotype. We describe a novel S4 motif mutation of CNGA3 in a Pakistani family.